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NAATAYNREP  
:awhab nakataynem ayas ini nagneD  
1. ilsahaladainiispirksapurebayassilutayraK   gnay
ralegnaktapadnemkutnunakujaidhanrepmulebnadayasnaitileneplisahnakapurem
 satisrevinU id kiab )ayniagabesnadisatresid ,siset ,anajras( nupapakimedaka
 iregeN malsI .aynnialiggnitnaurugrep id nupuam uaiR misaKfirayS natluS  
2. iridnesayasnaitilenepinruminisilutayraK   nagned
isakilbupkahnadgnibmibmepnesodmitnahara   nad silunep nagnat id
.gnibmibmep  
3.  gnay tapadnepuataayraktapadretkaditinisilutayrakmalaD
ilbupiduatasilutidhalet  ,nial gnaro nakisak
nagnedhaksanmaladnaucaiagabesnakmutnacidsalejnagnedsilutretaracesilaucek
.akatsupratfad id alup nakmutnacidnadayngnaragnepamannaktubesid  
4. ptapadretirahnaidumekidalibapanadaynhuggnusesnagnedtaubayasininaataynreP
naranebkaditeknadnagnapmiyne  ,iniayasnaataynrepmalad
 gnay ralegnatubacnepapurebkimedakaisknasamirenemaidesrebayasakam
 mukuhamronnagnediausesaynnialisknasatres ,inisilutayrakanerakhelorepidhalet
.aisenodnI kilbupeR arageN nadiggnitnaurugrep id ukalreb gnay  
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NAHABMESREP 
bbaR aman tubeynem nagned ,halacaB - .um  
.harad lapmuges irad aisunam nakatpicnem halet aiD  
bbaR nad halacaB - .ailum ahaM gnay halum  
nakrajagnem gnay aiD .)anep( malak nakrajagnem gnaY  
lA :SQ( iuhatekid kadit gnay utauses aisunam - 1 qalA‘ - )5  
gnaro )tajared( takgnagnem naka hallA ayhacsiN - gnaro nad umaratnaid namireb gnaro -  gnaro
tajared aparebeb umli irebid gnay  
lA :S.Q( - .)11 halidajuM  
 
…nimala’libbarrihalliludmahlA  
 gnugA ahaM gnay ala’aT aW uhanahbuS hallA umadapek nakhabmesuk ukrukuys dujuS
y  uakgne halet umridkat sata gnayayneP ahaM igal hisagneP ahaM gnay iggniT ahaM gna
 rukuysreb atres rabasreb nad namireb ,umlireb ,rikifreb asaitnanes gnay aisunam uka nakidaj
y lawa hakgnal utas idajnem ini nalisahrebek agomeS .ini napudihek inalajnem malad  kiab gna
atic hiarem ukigab - lA nanutnaL .ukraseb atic -  malas nad tawalahS nagnirireb hahitaF
.mallaS aW ihiala’uhallaallahS dammahuM hallulusaR adnigaB adapek nakrutnahuk  
,hallA aY  
 ,ukridkat idajnem hadus gnay pudih nalaj nagned inalajuk hadus gnay utkaW  ,aigahab ,hides
gnaro umetreb nad -  irebmem halet gnay ,ukigab namalagnep atujes ukirebmem gnay gnaro
anraw - ,uMnapadahid dujusrebuK .uknapudihek inraw  
kgnE a  iapmas asib kutnu natapmesek uka nakireb u  d uknagnaujrep lawa gnujuhgnep i . 
 
alageS  ijup  igab  uM  ay  A ,hall  atniC  nad  hisaK  gnayas   adnahayA  nad  adnubI  ,atnicreT  gnay  
utigeb  sulut  .ukkutnu  
aynaH  haubes  odak  licek  gnay  tapad  nakirebuk  gnay  ikilimem  atujes  ,ankam  atujes  
,atirec  atujes  ,nagnanek  ,nanabrognep  nad  nanalajrep  kutnu  naktapadnem  asam  naped  
gnay  naknigniuk  sata  utser  nad  nagnukud  gnay  nailak  .nakireb  ,hayA  ubI  nailak   
adait  hanrep  aynitneh  amales  ini  ukirebmem  hisak  ,gnayas  ,tagnames  ,aod  ,nagnorod  
tahesan  nad  nanabrognep  gnay  kat  nakitnagret  aggnih  uka  ulales  tauk  inalajnem  
paites  nagnatnir  gnay  .ada  halamireT  itkub  licek  ini  iagabes  odak  nasuiresek uk  kutnu  
salabmem  umnanabrognep . nikgnuM  ini  muleb  gnidnabes  nagned  apa  gnay  halet  
nailak  nakireb  .ukadapek  
 
 narabasek nad itah nasalhkiek nagned igniriid gnay sarek ajrek nad tagnames ,ahasU  
 nakrajaid halet gnay umli agomeS  ,helorep uka halet gnay nad aisunam idajnem uknutnunem  
.aynitnan tarihka id nad ainud id agrahreb gnay  niimaA . 
 NAPACU HISAKAMIRET  
hutakarabaw ihallutamharaw mukiala’umalassA  
 nimala’libbar ihalliludmahlA  hallA taridahek nakpacu silunep rukuys ijuP ,
S ainurak nad tamhar nakirebmem halet gnay ala’ataW uhanahabbu -  aggnihes ,ayN
 ini ispirks nakiaseleynem tapad silunep “ luduj nagned  aparebeB nairebmeP
 nahubmutreP padahreT tiwaS apaleK gnosoK nadnaT sopmoK kupuP sisoD
( uajiH gnacaK namanaT lisaH nad ataidar angiV   ).L  tarays utas halas iagabes
 nakanreteP nad nainatreP satlukaF id nainatreP anajraS raleg helorepmem kutnu
nU .uaiR misaK firayS natluS iregeN malsI satisrevi  
silunep ini ispirks nanusuynep nad nasilunep malaD  ynem  hisakamiret nakiapma
:adapek  
.1  adnahayA   matsiM  adnubI nad inoriaH  gnay atnic paites sata hisakamiret ,
m ulales gnay utser nad gnayas hisak atres racnapret  ikak hakgnal ignirigne
 nagnukud nakirebmem ,naka’odnem ,isavitom nakirebmem halet nad silunep
kida adapeK .silunep adapek asaib raul tagnas gnay iretam atres  aifhtuL uk
 gnaujreb kutnu uktagnameynep utas halas idajnem gnay atilaT arhaZ malad  
dnep naknalajnem .nakidi  
.2   nad nainatreP satlukaF nakeD ukales .D.hP ,.cS.M ,.tP.S nawrE idE kapaB
firayS natluS iregeN malsI satisrevinU nakanreteP  uaiR misaK . 
.3   nakeD likaW ukales ,.cS.M ,amatarpalsaT nawrI .rD kapaB I  inairT .rD ubI ,
 nakeD likaW ukales .P.M ,.tP.S ,aniledA  ,.tP.S ,ilA idaysrA .rD kapaB nad II
nainatreP satlukaF III nakeD likaW ukales .cS,.rgA.M  .nakanreteP nad  
.4   gnay hasaqanum gnadis autek ukales ,cS.M ,amatarpalsaT nawrI .rD kapaB
 atres tagnames ,tahesan ,nakusam ,nahara nakirebmem asaitnanes
ales aynisavitom .iduts inalajnem silunep am  
.5  iS .M ,maZ nashkI airkuyS .rD kapaB .  idutS margorP auteK iagabes
 nakanreteP nad nainatreP satlukaF igolonketorgA  iregeN malsI satisrevinU
uaiR misaK firayS natluS . 
.6  kubI  P.M ,.P.S ,areH ativoN  .  nesoD ukales P anes gnay I gnibmibme  asaitn
 nakirebmem  ,tahesan ,nakusam ,nahara tagnames   amales aynisavitom atres
iaseles aggnih 1S iduts inalajnem silunep . 
.7  rD kapaB .gA .M ,iwamraD damhA .   ukales D  neso P gnibmibme  II   sugilakes
 kimedaka gnibmibmep san ,nakusam ,nahara irebmem kaynab halet gnay  tahi
.ispirks nakiaseleynem tapad silunep aggnihes ,isavitom atres  
.8  cS.M ,.P.S ,sinaiflE atiR kubI   nad kapaB  iS.M ,maZ nashkI airkuyS .rD  .
nesod ukales   utnabmem tagnas gnay naras nad kitirk sata hisakamiret ,ijugnep
.ispirks naiaseleynep malad   
.9  esoD huruleS  akimedaka sativic nad nawayrak ,n  nad nainatreP satlukaF
 halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
.nahailukrep sativitka itukignem malad silunep utnabmem  
.01   sugA ,lazirA upupes gnabA nad soS.S ,saidraM gnayasret upupes kakaK
agrauleK huruleS nad pI.S ,idraM  raseb   ,a’od nakirebmem ulales gnay
names silunep adapek isavitom nad tag   pahatek iapmas asib silunep aggnihes
.ini  
.11   ,)gnibmohiS( iratnuS iwD ,)haydoR( P.K iwD aydnanA :silunep tabahaS
eR ,)rekoS( niloS imleH ,)ibreB( inairsuG  )kamA( S.K anitsuG an  ulales gnay
lad ada  kutnu aguj hisakamireT .gnanes nupuam hasus naadaek ma
 natabahasrep agomeS .ini nuhat 5,4 gnaruk hibel amales atik naamasrebek
,hannaj iapmas atik  .niimaa  
.21  : silunep sok utas tabahaS  ruN  .K iwD aydnanA ,anivlE hakitA  adniD ,P
niloS imleH ,atsiraK imhaR itiS , .  silunep utnabmem kaynab hadus gnaY
.lah alages malad  
.31  nameT - namet  a utas gA natakgn igolonketor :  ,aniR ,natnI ,irtifaS azirE ,itairaH
lE ,inaR ,naluW iwD ,imE laniaZ ,sinayluM irtiF ,iseR ,a ,  ,antaR  gnay ,irtuP
 halet .silunep adapek nagnukud nad tagnames irebmem  
.41   agrauleK  lakoL raseB B igolonketorgA   ,againomA idnaW saitsugA :5102
iriohK lamkA  , ,P.K iwD aydnanA  naubisaH artupaS firA ,  inidanarP akE
 ,haysnairA ineD ,inairsuG ,izimraT damhA diaS ,iduyhaW artiF ,itayajiW
iwD  iratnuS P.S ,  ,onoyhaC ardnE ,  irhaB lutaliaL ,miysaH laziaF ,lerraF ikziR
 ,P.S ,hamatnuM immU ,oirtaS irfeJ ,irasnaluW hadnI ,agnotiR  anitsuG aneR
 ,inearggnA uyA imatU hamhaR ,onoyhaW irT irbeP ,iraS alamuK
aerdnA ociR ,irpaS niB nauwdiR .M ,ikzeR dammahuM  ,gniggnilaG s
 hsiloM neZ ,aritsuG itleY ,atanarP uyhaW ,onitagN ,niloS imleH ,lazirhayS
abruP P.S , S .  naktubesid tapad kadit gnay tepatrepaF awsisaham hurules atre
 malad utnabmem nad nagnukud ,tagnames nakirebmem halet gnay
.rihka sagut naiaseleynep  
.51  s kutnU aF lasiaF :igolonketorgA roine ardnegnaP ikiR ,P.S ,nald   gnay  halet
.nahal id naitilenep nakukalem amales silunep utnabmem  
.61  nameT -  anailiL ,8102 nuhat hautgnaH aseD atayN ajreK hailuK namet
 aseT ,mokI.S ,itairadniN irT if aF itiS ,itsuG ayruS asinnA ,iS.S ,adna  ,hamit
 lufitaL ,halludbA idsuR ,analuaM ivE ,aflU irT amhaR ,E.S ,inimsA hedeD
 nad tagnames nakirebmem ulales gnay haysmalA lurpayS .M ,mikaH
 .ini amales silunep adapek nagnukud  
.71  nameT -  ,dP.S ,irtifaS anilruN ,uaiR isnivorP udapreT nainatreP NKMS namet
iluY  iraS ,iP.S ,irtuP lutadliW ,P.S ,inadamhaR ineY ,dP.S ,natniruN ana
 ,dM.A ,inadamhaR ikO ,zG.S ,irtiflE amhaR ,itaicuS iluY ,inairtsiL ,inuyhaW
uG kifuaT .M ,otnawamkuS akirdneH  aggnihes tagnames irebmem gnay avon
.ini pahat adapek iapmas silunep  
.81  nameT - DS namet  gnay iS.S ,inairpA ysseC ,pI.S ,otnaidlA ,iratseL inneF ,
.silunep kiabret rotavitom idajnem halet  
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itnaidreH isiM  nakrihalid  aP aseD id ajaR iatn  natamaceK ,
ajaR naitnehreP  ,  netapubaK rapmaK  iluj 03 laggnat adap ,
.7991  kapaB nagnasap irad rihaL  matsiM   ubI nad inoriaH  ,
 kana nakapurem  irad amatrep aud  saM .araduasreb  ku  halokes
3002 nuhat adap rasad  DS id  N 10 1 ,ajaR iatnaP   natamaceK
,ajaR naitnehreP  rapmaK netapubaK   nuhat adap tamat nad
9002 . 
 
9002 nuhat adaP   id amatrep takgnit natujnal halokes ek nakididnep naktujnalem
P hagneneM halokeS  100 iregeN amatre P ajaR iatna   .2102 nuhat adap  tamat nad
2102 nuhat adaP  ek nakididnep naktujnalem silunep   udapreT nainatreP NKMS
 uaiR 5102 nuhat adap tamat nad . 
 
102 nuhat adaP 5  rulaj iulalem  iskeleS lanoisaN  iregeN iggniT naurugreP kusaM  
( NS NTPM  )  igolonketorgA idutS margorP awsisaham idajnem amiretid silunep
 firayS natluS )NIU( iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
.uaiR misaK   adaP B 7102 nuhat inuJ nalu   ajreK ketkarP nakanaskalem silunep
id nagnapaL   .TP deM natamaceK ,awaJ masA nadeM atoK ,hasiteP na .  adaP
 iapmas iluJ naluB sutsugA  102 8  atayN ajreK hailuK nakanaskalem silunep
( ATREKUK  id )  aseD hautgnaH natamaceK ,  ajaR naitnehreP  netapubaK , rapmaK  ,
.uaiR isnivorP  
 
 kahreb nad sulul nakataynid 9102 rebmeseD 50 laggnat adaP  raleg gnadnaynem
 satlukaF igolonketorgA idutS margorP pututret gnadis iulalem nainatreP anajraS
.uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP  
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RATNAGNEP ATAK  
p alageS rukuys nad iju  sata   hallA taridahek W uhanahbuS ala'ata   gnay
 ulales lem hayadih nad tamhar nakhapmi -  ayN  tapad silunep aggnihes
 nakiaseleynem ispirks   luduj nagned “  kupuP sisoD aparebeB nairebmeP
 tiwaS apaleK gnosoK nadnaT sopmoK  lisaH nad nahubmutreP padahreT
( uajiH gnacaK namanaT ataidar angiV  ).L .”  
nem siluneP adapek hisakamiret nakpacug   gnay ,silunep aut gnaro audek
 nupuam larom nagnukud kiab ,silunep adapek nagnukud nakirebmem halet
adapek naidumeK .iretam nagnukud   ativoN kubI P.M ,.P.S ,areH   nesod iagabes
P  gnibmibme  I  adapek nad B  kapa rD  iagabes gA.M ,iwamraD damhA .
 II gnibmibmeP  nagnibmib atres nahara ,nakusam nakirebmem halet gnay  malad
P .ini ispirks naiaseleynep  hurules adapek hisakamiret nakpacugnem aguj silune
ata agraulek od apureb nagnukud s ’  .ayngnayas hisak nad a namet adapeK -  namet
 utnabmem atres nagnukud ,tagnames irebmem halet gnay nagnaujrepes
.ini ispirks nakiaseleynem  
 nugnabmem tafisreb gnay naras nad kitirk nakparahgnem tagnas siluneP
.ini ispirks naanrupmesek kutnu   aumes atik igab taafnamreb ini ispirks agomeS
uam inik asam kutnu kiab gnatad naka gnay asam kutnu nup . 
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 GNOSOK NADNAT SOPMOK KUPUP SISOD APAREBEB NAIREBMEP
 NAMANAT LISAH NAD NAHUBMUTREP PADAHRET TIWAS APALEK
( UAJIH GNACAK ataidar angiV  .).L  
 
)32010228511( itnaidreH isiM  
iwamraD damhA nad areH ativoN nagnibmib hawab iD  
 
IRASITNI  
 
( uajih gnacaK ataidar angiV   gnay nagnap nahab utas halas nakapurem ).L
 .aisenodnI takaraysam helo ismusnokid kaynab  naktakgninem ayapU
 halaS .arac aparebeb nagned nakukalid tapad uajih gnacak namanat sativitkudorp
umep iulalem utiay ayadidub kinket ihuragnepmem tagnas gnay arac utas nakup  
 .tiwas apalek gnosok nadnat sopmok kupup nagned  kutnu ini naitilenep naujuT
 padahret tapet gnay tiwas apalek gnosok nadnat sopmok kupup sisod iuhategnem
.uajih gnacak namanat lisah nad nahubmutrep   id nakanaskalid halet ini naitileneP
 naabocreP nahaL  nakanreteP nad nainatreP satlukaF imonorgA muirotarobaL nad
 551 .oN satnarbeoS R.H .lJ ,uaiR misaK firayS natluS iregeN malsI satisrevinU
inadaM hauT naharuleK 51.mK -  irad urabnakeP atok napmaT natamaceK ,manaP
.9102 ieM iapmas 9102 iraurbeF nalub  nagnacnaR   nakanugid gnay naabocrep
 gnay naukalreP .lairotkaF noN )KAR( kopmoleK kacA nagnacnaR halada
 utiay nakanugid apalek gnosok nadnat sopmok   02( ,)ah/not 01( ,)ah/not 0( :tiwas
)ah/not 03( ,)ah/not  .  iggnit halada naitilenep taas adap itamaid gnay retemaraP
 gnolop halmuj ,nenap rumu ,agnub lucnum rumu ,remirp gnabac halmuj ,namanat
 lisaH .namanatrep gnirek ijib tareb ,namanatrep gnolop tareb ,namanatrep
p nakkujnunem ini naitilenep  tiwas apalek gnosok nadnat sopmok kupup nairebme
ata namanat/g 063 sisod nagned  padahret kiabret lisah nakirebmem ah/not 03 u
 gnolop halmuj ,agnub lucnum rumu ,remirp gnabac halmuj ,namanat iggnit
 gnacak namanatrep gnirek ijib tareb nad namanatrep gnolop tareb ,namanatrep
.uajih   
 
,uajih gnacaK : icnuk ataK  sopmok , gnosok nadnat , alek .tiwas ap  
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 TSOPMOC SEHCNUB TIURF YTPME LIO MLAP FO SESOD ELPITLUM
FO STLUSER DNA HTWORG SDRAWOT  ( ataidar angiV  ).L  
 
itnaidreH isiM  )32010228511(  
fo ecnadiug eht rednU   areH ativoN dna  iwamraD damhA  
 
TCARTSBA  
 
neerG   yb demusnoc si taht sffutsdoof eht fo eno si ).L ataidar angiV( naeb
 naeb neerg fo ytivitcudorp eht esaercni ot stroffE .aisenodnI ni elpoep ynam
 noitavitluc secneulfni yltaerg taht yaw enO .syaw lareves ni enod eb nac stnalp
ilitref hguorht si seuqinhcet  eht enimreted ot si yduts siht fo esoprup ehT .gniz
 fo dleiy dna htworg eht no tsopmoc sehcnub tiurf ytpme mlap lio fo egasod reporp
 dleiF latnemirepxE eht ni tuo deirrac neeb sah hcraeser sihT .stnalp naeb gnum
gA fo ytlucaF eht fo yrotarobaL ymonorgA dna  ,yrdnabsuH laminA dna erutlucir
 551 .oN satnarbeoS R.H .lJ ,uaiR ,ytisrevinU cimalsI etatS misaK firayS natluS
inadaM hauT naharuleK 51.mK -  morf ytiC urabnakeP ,tcirtsiD napmaT ,manaP
irotcaF noN a saw desu ngised latnemirepxe ehT .9102 yaM ot 9102 yraurbeF  la
 tiurf ytpme mlap lio era desu stnemtaert ehT .)DBR( ngiseD kcolB dezimodnaR
 ehT .)ah / snot 03( ,)ah / snot 02( ,)ah / snot 01( ,)ah / snot 0( :tsopmoc hcnub
 yramirp fo rebmun ,thgieh tnalp erew yduts eht fo emit eht ta devresbo sretemarap
ega ,sehcnarb   fo thgiew ,sdop porc fo rebmun ,tsevrah fo ega ,srewolf tnegreme fo
 taht dewohs yduts siht fo stluser ehT .gnipporc fo sdees yrd fo thgiew ,sdop porc
 tnalp / g 063 fo esod a ta tsopmoc sehcnub tiurf ytpme mlap lio fo noitacilppa eht
t evag ah / snot 03 ro  ,sehcnarb yramirp fo rebmun ,thgieh tnalp no stluser tseb eh
a thgiew dop detnalp ,sdop detnalp fo rebmun ,srewolf tnegreme fo ega  thgiew dn
 .snaeb deird fo  
 
 ,tsopmoc ,snaeb neerG :sdrowyeK f ytpme .mlap lio ,sehcnub tiur  
 
vi  
 
ISI RATFAD  
  namalaH  
ATNAGNEP ATAK R ................................ ................................ ............     i 
 IRASITNI  ................................ ................................ ...............................    ii  
 TCARTSBA  ................................ ................................ ...........................   iii  
ISI RATFAD  ................................ ................................ ...........................   iv 
LEBAT RATFAD  ................................ ................................ ...................    v 
RABMAG RATFAD  ................................ ................................ ..............   vi 
 RATFAD ..................................................................NATAKGNIS  ......  iiv  
..................................................................NARIPMAL RATFAD  .........      iiiv  
.I  NAULUHADNEP  ................................ ................................ .........    1 
.1.1  gnakaleB rataL   ................................ ................................ .....    1 
.2.1  natitileneP naujuT  ................................ ................................ .   3 
.3.1  naitileneP taafnaM   ................................ ...............................    3 
.1 4. sisetopiH  naitileneP   ................................ ..............................    3 
 
.II  AKATSUP NAUAJNIT   ................................ ...............................    4 
.1.2  T uajiH gnacaK namanaT mumU nauajni   ............................    4 
.2.2   uajiH gnacaK namanaT igolofroM  .................................... .    4 
.3.2  uajiH gnacaK hubmuT tarayS   ................................ ..............    5 
  .4.2  uajiH gnacaK namanaT ayadiduB   ................................ .......    6 
  .5.2  tiwaS apaleK gnosoK nadnaT sopmoK   ...............................    8 
 
.III  EDOTEM NAD IRETAM  ................................ .............................  10 
.1.3  naitileneP utkaW nad tapmeT  ................................ ...............  10 
.2.3  talA nad nahaB   ................................ ................................ .....  10 
.3.3  naitileneP edoteM  ................................ ................................ . 10 
.4.3  P naanaskale  naitileneP  ................................ ..........................  11 
.3 5.  retemaraP natamagneP  ................................ ..........................  12 
 ataD sisilanA  .6.3  ................................ ................................ .........  31  
 
.VI  .................... NASAHABMEP NAD LISAH ............................  ....  51  
    .1.4 SKKT sopmoK araH rusnU sisilanA  . ................................ ..  51  
     .2.4 namanaT iggniT   ................................ ................................ ...  51  
  .3.4  remirP gnabaC halmuJ   ................................ ........................  81  
      .4.4  agnuB lucnuM rumU  ................................ ...........................  02  
      .5.4 nenaP rumU  ................................ ................................ ..........  12  
   treP gnoloP halmuJ   .6.4  namana  ................................ ..................  22  
         treP gnoloP tareB   .7.4  namana  ................................ .....................  32  
         treP gnireK ijiB tareB   .8.4  namana  ................................ ..............  42  
      
  
vi  
 
.V  PUTUNEP  ................................ ................................ .....................  62  
  nalupmiseK   .1.5  ................................ ................................ ..........  62  
  naraS   .2.5  ................................ ................................ ....................  62  
AKATSUP RATFAD   ................................ ................................ ............  72  
............................................................... NARIPMAL ............................   13  
 
v 
 
LEBAT RATFAD  
ebaT l          namalaH  
3 .1.   magaR kidiS sisilanA  ................................ ................................ ......  31  
4.1. SKKT sopmoK kupuP araH nagnudnaK  ................................ .........  15 
4.2  . ataR - namanaT iggniT atar   ................................ ..............................  16 
.4 3  . ataR - gnabaC halmuJ atar   ................................ ................................  91  
.4 4  . ataR - agnuB lucnuM rumU atar  ................................ ........................  20 
.4 5  . ataR -  nenaP rumU atar  ................................ ................................ .....  12  
.4 6  . ataR -  namanatreP gnoloP halmuJ atar  ................................ .............  22  
.4 7  . ataR -  namanatreP gnoloP tareB atar  ................................ ................  32  
ataR .8.4 -  namanatreP gnireK ijiB tareB atar  ................................ .........  52  
 
 
 
 
 
 
 
 
vi 
 
RABMAG RATFAD  
rabmaG     namalaH  
4  .1. ataR - namanaT iggniT atar  ................................................... ............          71  
 
v ii  
 
NATAKGNIS RATFAD  
 
    TSH    manaT haleteS iraH  
 SKKT    tiwaS apaleK gnosoK nadnaT  
TSM    manaT haleteS uggniM  
 
 
 
 
 
iiv i 
 
NARIPMAL RATFAD  
 naripmaL     namalaH  
 .1   amiV sateiraV uajiH gnacaK namanaT ispirkseD -1                13  
2  .    naitileneP nataigeK rulA nagaB  ................................ .......................  23  
3  .    nagaB  KAR turuneM naabocreP             33  
4  .   kupuP sisoD nagnutihgneP   ................................ ..............................  43  
5  .    iggniT magaR kidiS uggniM namanaT -1 ................................ .........  63  
6  .   uggniM namanaT iggniT magaR kidiS -2 ................................ .........  73  
7.    uggniM namanaT iggniT magaR kidiS -3 ................................ .........  83  
8  .   gnabaC halmuJ magaR kidiS  ................................ ............................  93  
9  .   agnuB lucnuM rumU magaR kidiS  ................................ ...................  04  
01  . nenaP rumU magaR kidiS  ................................ ................................ . 14  
11  . gnoloP halmuJ magaR kidiS  ................................ .............................  24  
21  . gnoloP tareB magaR kidiS  ................................ ................................  34  
31  . ijiB gnireK tareB magaR kidiS  ................................ .........................  44  
41  . )gnireK ijiB tareB( ratkeH ek isrevnoK nagnutihreP  ........................  54  
51  . naitileneP isatnemukoD  ................................ ................................ ....  74  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
.I  NAULUHADNEP  
 
.1.1  gnakaleB rataL  
gnacaK ( uajih  angiV taidar a  gnay nagnap nahab utas halas nakapurem ).L
 001 malad izig nagnudnaK .aisenodnI takaraysam helo ismusnokid kaynab  g
 irad iridret uajih gnacak K  ,g 9,26 tardihobra P  ,g 2,22 nietor L  nimatiV ,g 2,1 kame
m nad g 0,6 C nimatiV ,g 46,0 1B nimatiV ,g 751 A  irolak 543 gnudnagne
.)2102,mikatsuM(   uajih gnacak namanat irad nial taafnaM  tapad halada ini
raseb ria gnaub nakracnalem  nakanugid aguj nad pudih tagnames habmanem ,
 .)7002 ,namtA( natabognep kutnu  kududnep nahubmutrep ujal nagned gnirieS
 kiab takgninem nikames uajih gnacak nahutubek taubmem habmatreb suret gnay
aynnial irtsudni nahutubek nad nakap irtsudni ,nagnap nahutubek   aratnemes
.hadner hisam uajih gnacak sativitkudorp  
 nagned not 000.112 utiay 4102 nuhat adap lanoisan uajih gnacak iskudorP
 iskudorp 5102 nuhat adaP .ah/not 171,1 sativitkudorp nad ah 081 nenap saul
0.922 nenap saul nagned not 364.172 rasebes uajiih gnacak  nad ah 00
 tapad tubesret atad iraD .)6102 ,kitsitatS tasuP nadaB( ah/not 381,1 sativitkudorp
 364.06 rasebes natakgninep imalagnem 5102 nuhat adap iskudorp awhab tahilid
 hisam tubesret uajih gnacak iskudorp ,natakgninep imalagnem nupikseM .not
m upmam muleb .iregen malad nahutubek ihuneme  
suP nadaB 7102( uaiR isnivorP kitsitatS ta  )  gnacak iskudorp naktubeynem
 3102 nuhat adap uajih  uajih gnacak iskudorp 4102 nuhat adaP .ah/not 916 halada
 adaP .ah/not 895 halada uajih gnacak iskudorp 5102 nuhat adaP .ah/not 546  nuhat
 844 halada uajih gnacak iskudorp 7102 nuhat adaP .ah/not 056 halada 6102
 gnacak namanat iskudorp awhab tahil id tapad tubesret akgna nakrasadreB .ah/not
.isautkulF imalagnem hisam uaiR id uajih  
ad uajih gnacak namanat sativitkudorp naktakgninem ayapU  nakukalid tap
 ayadidub kinket ihuragnepmem tagnas gnay arac utas halaS .arac aparebeb nagned
)7002 ,ramansuM( nakupumep iulalem utiay  .  utas halas nakapurem nakupumeP
 namanat ayadidub metsis malad nakukalid ulrep gnay isakifisnetni nataigek
amanat aynsusuhk .uajih gnacak n  
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 narubusek naknurunem tapad nahibelreb gnay kinagrona kupup naanuggneP
 rusnu nanucarek nakbabeynem ,negotap nagnabmekrep ucamem ,hanat sigoloib
amah nagnares padahret namanat nanahatek naknurunem nad arah  ,tikaynep ,
 natakgninep ayapu nakulrepid ,uti anerak helO .)2002 ,otnatuS( najuh nad nigna
 natakednep iulalem hanat narubusek gnimraf erutan   )nagnukgnil hamar nainatrep(
 .kinagro kupup nakanuggnem hanat malad kinagro nahab habmanem arac nagned  
 utas halaS  halada helorepid hadum nad aidesret kaynab gnay kinagro nahab
 nahalognep irad habmil nakapurem gnay )SKKT( tiwas apalek gnosok nadnat
im .tiwas kayn s apalek gnosok nadnat halmuJ tiwa  vorP id  ,kaynab pukuc uaiR isni
alek nanubekrep nasaul nagned iauses ini lah  saniD atad nakrasadreb tiwas ap
 halet uaiR id tiwas  apalek nanubekrep saul 9002 nuhat ,uaiR isnivorP nanubekreP
d ah 204.273.2 iapacnem vorP nanubekreP saniD turunem na  adap )2102( uaiR isni
naT .ah 000.006.2 iapacnem tiwas apalek nanubekrep saul 0102 nuhat  gnosok nad
 habmil nataafnamep halmuj irad %32 iapacnem )SKKT( tiwas apalek
apalek .kaynab fitaler halmuj aggnihes ,tiwas  habmiL s apalek gnosok nadnat tiwa  
.sopmok iagabes aynnakidajnem nagned alolekid aynasaib  
k irad N/C oisaR  sopmo  inkay 51 halada  SKKT  ,hanat N/C oisar itakednem
 id sisilana lisaH .namanat igab aidesret idajnem arah rusnu aggnihes
 arah nagnudnak awhab nakkujnunem tiwaS apaleK naitileneP tasuP muirotarobaL
 aC ,%35.3 K ,%13.0 P ,%43.2 N ,%53 C iggnit fitaler SKKT sopmok malad
 gM nad ,%64.1 .)8002 ,tiwaS apaleK naitileneP tasuP( %25 ria atres %69.0  
artuphaS ,.la te  )6102(  tiwas apalek gnosok nadnat sopmok nairebmep
gnolop halmuj ,fitkefe raka litnib padahret huragnepreb manat karaj nagned  
ah/not 02 tiwas apalek gnosok nadnat sopmok sisod nagned namanatrep sanreb  
ialedek namanat adap  .  
naiaru iraD -  akam ,tubesret naiaru id  luduj nagned naitilenep nakukal
“  tiwaS apaleK gnosoK nadnaT sopmoK kupuP sisoD aparebeB nairebmeP
ad nahubmutreP padahreT ( uajiH gnacaK namanaT lisaH n  ataidar angiV
”).L . 
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.2.1   naujuT  
m kutnu ini naitilenep naujuT  iuhategne  sisod  gnosok nadnat sopmok kupup
tiwas apalek  tapet gnay  .uajih gnacak namanat lisah nad nahubmutrep padahret  
 
.3.1   taafnaM  
.1   halada ini naitilenep irad taafnaM m  sisod naktapadne t  nadna k  gnoso k  apale
s tiwa  .uajih gnacak lisah nad nahubmutrep kutnu tapet nad kiabret gnay  
.2  m kutnu halada ini naitilenep irad taafnaM amrofni irebme  inatep adapek is
s apalek gnosok nadnat aynasawhab  tapad tiwa  malad kupup nakidajid
adidub  nad uajih gnacak namanat ay .nagnukgnil hamar aguj  
 
.4.1   sisetopiH  
 naanuggneP p  kupu k  sopmo t  nadna k  gnoso k  apale s tiwa   042 sisod nagned
 namanat/g huragnep nakirebmem  kiab  nahubmutrep padahret   namanat lisah nad
.uajih gnacak  
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 .II   NAUAJNIT AKATSUP  
 
.1.2   mumU nauajniT uajiH gnacaK namanaT  ( ataidar angiV  ).L  
 naidumek nad aidnI irad lasareb gnay namanat nakapurem uajih gnacaK
 daba lawa adap aisenodnI ek kusamret siport aisA arageN iagabreb ek rabeynem
ek -  gnacak lisahgnep nakapurem aisenodnI .71 uajih  rasebret  ek -  ainud id tapme
.)7991 ,anamkuR(  
( uajih gnacak namanat haimli isakifisalK ataidar angiV   turunem ).L
abes nakisakifisalk id uajih gnacaK : halada )5002( onotraH nad onowruP  iag
 .tukireb R ge n mu buS ,atyhpotamrepS: oisiviD ,eatnalP: - nA: oisivid  ,eamrepsoig
sissalC  buS ,eadinoilipaP : ailimaF ,eaelatepyloP : odrO ,eanodelytociD : -  : ailimaf
 : suneG ,eaeconimugeL ,angiV   : seicepS ataidar angiV  .L  
 namanat nakapurem uajih gnacaK  id hayaliw aumesid hubmut gnay
I  tapad uajih gnacak namanaT .aisenodn hanat macam alagesid hubmut  numan ,
 metsis nad kinagro nahab ayak ,iggnit tailreb hanat adap lamitpo hubmut tapad
 uajih gnacak nahubmutrep lawa iD .kiab gnay esaniard  naadaek nakulremem
ategev irad naitnagrep asam id nakgnades ,pudih kutnu babmel gnay hanat  ek fit
 .gnirek asam utas nakulremem kasam ijib aggnih fitareneg  uajih gnacak namanaT
 aynnial nagnacak gnacak namanat sinej nakgnidnabid gnirek nahat hibel
.)7791 ,ikuzraM(  
ireb tikaynep tabognem kutnu narepreb uajih gnacaK -  ,lajnig gnadar ,ireb
 nakracnalem  aynnial taisahk ,uti nialeS .)7991 ,anamkuR( aimena nad naanrecnep
 ,aimedipilrepihitna ,setebaiditna ,isamalfniitna ,aborkimitna iagabes halada
 gnaT( nadiskoitna nad ,kiteruid ,isnetrepihitna la te .)4102 ,.  
 
.2.2  igolofroM uajiH gnacaK namanaT  
 onowruP turuneM  id manatid gnay uajih gnacak ,)7002( itawamanruP nad
 hacep ayngnolop gnay uajih gnacak utiay ,nagnolog aud idajnem igabid aisenodnI
( kasam taas necsihed  kasam taas hacep kadit ayngnolop gnay uajih gnacak nad )
( necehidni napid surah hacep hadum gnay sineJ .)  kadit raga pahatreb araces ne
 gnacak namanaT .)1002( otparpeoS nad ikuzraM turuneM .nagnapal id hacep
03 aratna ,isairavreb tagnas naiggnitek nagned kaget gnatabreb uajih -  ,mc 06
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 kutnebreb ,amatu gnatab adap gnipmaynem ayngnabaC .aynsateirav gnutnagret
alub .ulubreb nad ,t   aynnuaD .ugnu uata uajih ayngnabac nad gnatab anraW
 uata nuad naialeh 3 irad iridret( tailofirt animal  .gnilesreb aynkatel nad ) suloiteP  
 irad gnajnap hibel ,gnajnap pukuc aynnuad iakgnat uata muilof   .aynnuad uata
 adum uajih aynnuad anraW  .aut iapmas  
 agnub aynlucnuM .irah 03 rumu adap nagnabacrep gnujuid lucnum agnuB
 nenap aggnihes katneres kadit uajih gnacak namanat adap gnolop nakasamep nad
 litnib nad gnaggnut raka ikilimem uajih gnacak namanaT .ilak aparebeb nakukalid
( raka litnib ludon a  ) takignem upmam ayn   metsiS .aradu irad sabeb )N( negortin
 utiay ,aud idajnem igabid aynnarakarep setyhposem   nad setyhporex  .  setyhposeM
 aynnahubmutrep epit nad hanat naakumrep adap raka gnabac kaynab ikilimem
 ,uti aratnemeS .rabeynem setyhporex  a ikilimem  gnabac rak  nad tikides hibel
aek gnajnamem  .)7002 ,itawamanruP nad onowruP( hawab har  
sateiraV uajih gnacak namanat igolofroM  amiV - D turunem 1  nainatreP sani
2( olatnoroG isnivorP  uajih gnacak namanat utiay )210  nagned kaget hubmut
 .mc 35 iapacnem iggnit ngnabaC amatu gnatab adap gnipmaynem ay  kutnebreb ,
 ayngnabac nad gnatab anraW .ulubreb nad talub  gnatab aut hadus alib nad uajih
 agit irad iridret nad kumejam aynnuaD .paleg talkoc anraw idajnem habureb naka
 nuad kana ialeh nebreb nuad ialeH .iakgnat paites  gnuju naigab nagned lavo kut
 picnal adum uajih anrawreb nad   iakgnaT .gnilesreb nuad kateL .aut uajih aggnih
iridnes aynnuad adapirad gnajnap hibel nuad  lucnum ,gninuk anrawreb aynagnuB .
82 rumu adap nagnabacrep gnujuid - d sirdnilis kutnebreb gnoloP .irah 33  nagne
6 aratna gnajnap - ulubreb aynasaib nad mc 51   gnolop adum utkaweS .kednep
b wreb aut haletes uajih anrawre 01 isireb gnolop paites nad talkoc anra -  .ijib 51
.masuk uajih anrawreb aynijiB  
 
.3.2  tarayS uajiH gnacaK hubmuT  
milkI .1.3.2  
 sanap anasaus ikadnehgnem gnay siport namanat kusamret uajih gnacaK
 aggnih hadner naratad hareadid kiab hubmut tapad ini namanaT.aynpudih amales
 gnacak namanat ikadnehek id gnay nagnukgnil isidnoK .lpdm 005 naiggnitek
°02 uhusreb haread halada uajih - ,C °72  %05 aratna aradu nababmelek -  nad %07
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 aratna rasikreb ikadnehekid gnay najuh haruC .irah atam ranis tapadnem pukuc
02 -  hubmut tapad uajih gnacak namanaT .)2002 ,anamkuR( nalubrep mm 05
asis naktaafnamem nagned aynnajuh haruc gnay hareadid - dap napabmelek asis  a
 adap kiab hubmut ini namanaT .idap aynlasim ,iriaid gnay namanat sakeb hanat
 tapec tagnas aynfitategev nahubmutrep najuh misum adaP .uaramek misum
 gnay tikaynep halada najuh misum adap amatu natabmaH .haber hadum aggnihes
em )2002 ,anamkuR( gnolop gnareyn . 
hanaT .2.3.2  
 gnay hanat sinej macam alagesid hubmut tapad uajih gnacaK
 asaib gnupmel hanat adap aynkiabret nahubmutrep ,numaN .kiabesaniardreb
 8,5 hp iaynupmem gnay hanaT .iggnit kinagro nahab iaynupmemgnay iapmas
 gnacak nahubmutrep kutnulaedi gnilap  masa tagnas gnay hanat nakgnadeS .uajih
 ikadnehgnem uajih gnacaK .tabmahret arah rusnu naaideynep anerakkiab kadit
muislak ,muilak ,rofsof( arah nagnudnak nagnedhanat  )gnareleb nad ,muisenkam ,
 gnay ktakgninem kutnu gnitnep ini arah rusnU .pukuc niskudorp na  ,onoyhaC( ay
 .)7002 ap gnay manat aidem nakapurem hanaT  iagabes nad nakanugid mumu gnil
 nahab nakulrepid hisam ipatet ,amatu manat aidem narupmac nahab
 kiab nagned hubmut tapad namanat raga aynaidem narupmac iagabeskinagro
.)7002,atinahsuY(  
 nakapurem hanaT  nakadebid hanat sineJ .nautab irad nakupalep lisah
 hanat halada larenim hanaT .kinagro hanat nad larenim hanat utiay ,audidajnem
nahab irad nakupalep lisah nakapuremgnay -  hanat nakgnades ,larenim nahab
b nakupalep lisah irad lasareb gnay hanat haladakinagro naha -  .kinagro nahab
t aynlasim ,iggnit gnay halmuj malad kinagro nahab ikilimemkinagro hanaT  hana
 .tubmag  ,adebreb gnay aimik tafis nad kisif tafis ikilimem hanat sinej paiteS
 KTK ikilimem ,kiab gnaruk gnay aimik tafis ikilimem losotal hanathotnoc iagabes
y  nahabmat nakulremem nad tikides kinagro nahab helo nakbabesidhadner gna
.)4991 ,onodnabruM( orkim rusnu aparebeb nad gM ,aC ,K ,P ,Narah rusnu  
 
.4.2  iduB D uajiH gnacaK namanaT aya  
 aggnihes ,ijib kereggnep amah gnaresid hadum uajih gnacak hineB
adit nad gnabulreb  gnay halada kiab gnay hineB .manatid akij hubmut tapad k
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51 rasikreb hineb nahutubeK .gnabulreb kadit -  nad onowruP( ah/gk 52
.)7002 ,itawamanruP  
  nahubmutrep kutnu rubmeg pukuc aggnih haloid imanatid naka gnay nahaL
s nahal ,uti nialeS .lamitpo gnay namanat  nahalogneP .amlug irad sabeb aynkiabe
m hanat nababmelek ayapus raneb nagned nakukalid surah hanatl  laedi idajne
.)3991 .otparpeoS(  
 gnay manat karaj aggnihes kaynab gnay gnabac ikilimem uajih gnacaK
 x mc 02 uata mc 01 x mc 04 utiay ,gnaraj pukuc nakanugid  ritub 2 nagned mc 02
3 ratikes pukuc ,malad ulrep kadit manat gnabuL .manat gnabul rep hineb -  mc 5
.)2102 onotraH nad onowruP( licek aynhineb naruku anerak  
 namaluyneP .itam gnay namanat itnaggnem kutnu nakukalid namaluyneP
5 nakukalid - anatid haletes irah 71  %5 irad hibel alibapa nakukalid ini nataigeK .m
 gnay namanaT .anrupmes araces namanat ihubmutid kadit gnay manat gnabul
 ,lamron kadit hubmut gnay namanat ,hubmut kadit gnay hineb utiay malusid ulrep
yijaN nad itranaD( magares kadit hubmut gnay namanat uata .)2991 ,ita  
  .ilak aud nakukalid nagnaiynep ,uajih gnacak nahubmutrep amaleS
 nad irah 41 rumureb namanat taas adap nakukalid amatrep nagnaiyneP
 surah amatrep nagnaiyneP .irah 04 rumu adap nakukalid audek nagnaiynep
owruP( agnubreb namanat mulebes nakukalid .)2102 ,onotraH nad on  
  nagned araitum KPN kupup naanuggnep ,)0002( otnamreH turuneM
 aganet tamehgnem tapad aggnihes ,lCK nad ,PST ,aerU laggnut kupup nagnubag
 K nad ,P ,N rusnU nairebmep utas malad rusnu sinej agit nakirebmem utiay ajrek
matu rusnu halada  raseb fitaler gnay halmuj malad namanat igab gnitnep gnay a
 nakbabesid ini laH .namanat igab kiab gnay nahubmutrep naktapadnem kutnu
 rusnu hanat malad aggniheS .sibah tapec nad icucret hadum tubesret rusnu
.tikides fitaler gnay halmuj malad tubesret  
uruneM  gnay tikaynep nad amah ,)7002( itawamanruP nad onowruP t
( gnacak talal :utiay ,uajih gnacak namanat gnareynem iloesahp aymoihpO  talu ,)
( lakgnej seticlahc aisulP ( gnolop kereggnep ,) allenekcniz alleitE  pasihgnep nad ,)
( gnolop aludiriv arazeN gnep talu nad ,) ( nuad gnulug etacidni amesarpmaL  .)
 araceS .namanat isator nagned nakukalid sinket rutluk araces amah nailadnegneP
 G3 nadaruF itrepes kimetsis adisitsep naanuggnep nagned nakukalid ,iwaimik
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C nagned natorpmeynep uata manat taas adap naamasreb nakirebid gnay  norcaru
 gnacak namanat gnareynem gnires gnay tikayneP .CE 02 nabsruD nad CE 005
( nuad kacreb halada uajih etawi aropsocreC ( gnupet nubme ,) inogylop ehpisyrE  ,)
( siduk etawi eonislE  nagned nakukalid nailadnegneP .kiazom suriv nad ,tarak ,)
 sateirav namananep nial nad ,nagnapal isatinas ,tikaynep padahret netsiser gnay -
.nial  
 irad anraw habureb ialum hadus gnolop taas adap nakukalid nanenameP
 irad ialumid ini anraw nahabureP .sarek halet hineb nad talekoc idajnem uajih
 uajih gnolop nakasamep utkaW .gnolop gnuju  aggnihes ,katneres kadit aynmumu
2 nanenamep nakukalid ulrep -  irah igap adap nakukalid aynkiabes nenaP .ilak 3
 uajih gnacak namanat ,rihkaret nenap taas adaP .nagnapalid hacep kadit raga
gnarB .ialedek nenap arac itrepes ,gnatab lakgnap naigab adap gnotopid  nasak
 nagniregneP .nakgnirekid kutnu tukgnaid lepmenem hisam gnay gnolop atreseb
 .naijibmep nakhadumem aggnihes ria radak naknurunem kutnu nakduskamid
41 ria radak( gnirek pukuc nasakgnarb haletes nakukalid areges naijibmeP -  .)%61
 napmisid kutnu aynah aliB  mumiskam ria radak ,nakrasapid areges nad aratnemes
6( amal napmisid kutnu alib ,numaN .%41 ijib -  naulrepek kutnu nad )nalub 9
.)7002 ,itawamanruP nad onowruP( %9 aynkiabes ijib radak ,hineb  
 
.5.2  tiwaS apaleK gnosoK nadnaT sopmoK  ( sisneeniug siealE  ).qcaJ  
runeM k ,)6002( iniroyteS tu  itrepes ,kinagro nahab nakapurem sopmo
nuad - gnala ,imarej ,nanuad - tupmur ,gnala -  ,gnugaj gnatab ,idap kaded ,natupmur
gnarac ,rulus -  sesorp imalagnem halet gnay naweh narotok atres gnarac
gnihes ,iarugnep emsinagroorkim helo isisopmoked  kutnu naktaafnamid tapad ag
tafis ikiabrepmem - arah gnudnagnem sopmoK .hanat tafis -  gnay larenim arah
 asib nasopmognep sesorp ,akubret mala nagnukgnil iD .namanat igab laisnese
nuad ,tupmur ,imala sesorp taweL .ayniridnes nagned idajret -  narotok nad nanuad
eh  amas ajrek aynada anerak kusubmem naamalek amal aynnial hapmas atres naw
 helo tapecrepid asib tubesret sesorP .acauc nagned emsinagroorkim aratna
 iarugnep emsinagroorkim nakhabmanem nagned utiay ,aisunam naukalrep
elorepid naka takgnis utkaw malad aggnihes .kiab satilaukreb gnay sopmok h  
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( tiwas apaleK sisneeniug siealE   ropske satidomok nakapurem ).qcaJ  gnay
 nanubekrep rotkesbus irad lojnonem fitaler .)1102 ,naemadraP(   namanat naigaB
 nususret gnay aynhaub naigab halada iggnit imonoke ialinreb gnay tiwas apalek
 ,nadnat haubes malad  .)0102 ,okranuS( )rages haub nadnat( SBT tubesid asaib
 sesorp irad nagnipmas lisah nakapurem tiwas apalek )gnosok nadnat( soknaT
k nahalognep  .tiwas apalek kaynim idajnem tiwas apale  nenap lisah irad %52  SBT
 tiwas apalek gnosok nadnat nakapurem tiwas kaynim idajnem haloid gnay
 adifluY( la te )4102 ,. . 
taafnamid tapad tiwas apalek gnosok nadnaT  kupup rebmus iagabes nak
inagro k gnudnak ikilimem gnay  namanat helo nakhutubid gnay arah rusnu na
 izuaF( la te  iqfeR turuneM .)8002 ,. la te T nataafnamep )3102( ,.  ini taas adap SKK
italer hisam f ,satabret  nanubekrepid aslum iagabes gnusgnal nakanugid tapad utiay
malad rakabid uata ,tiwas apalek  i rotarenicn  nad  iagabes naktaafnamid aynuba
.muilak kupup isutitbus  
 nataafnameP s apalek gnosok nadnat  tiwa  aslum uata muilak kupup iagabes
 tiwas apalek kirbap irad isatropsnart asaib anerak simonoke kadit ialinid hisam
aib nakulremem tiwas apalek nubekid aynnarabeynep nad ggnit fitaler gnay ay  ,i
p uti gnipmasid  narakabme k  nadna k  gnoso k  apale s tiwa   id
i rotarenicn .aradu isulop idajret nakbabeynem  isatagnem kutnu isulos utas halaS
 tiwas apalek gnosok nadnat nataafnamep nagned utiay ini habmil halasam
.sopmok idajnem  
 sopmoK  igab isirtun rebmus iagabes taafnamreb tiwas apalek gnosok nadnat
 kutneb malad nad hanat rutkurts ikiabrepmem tapad ,aslum iagabes ,namanat
 ,otikoeL( arah naaidesretek nad isisopmoked malad hadum hibel naka sopmok
.)2002  gnosok nadnat sopmok arah nagnudnaK .raseb pukuc tiwas apalek  laH
ini es iB naitilenep lisah nagned iaus  irtne la te  )3102( ,.  ,gM ,K ,P ,N nagnudnak
aC nad  uggnim napaled haletes tiwas apalek gnosok nadnat sopmok N/C
 halada nasopmognep  .%43,1 =N %80,0 =P %52,0 =gM ,%22,1 =K ,  %42,0 =aC ,
 =N/C nad .%61,53  
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 .III   IRETAM EDOTEM NAD  
 
 .1.3 tapmeT nad utkaW  
 halet ini naitileneP kalid nakanas  naabocreP nahaL id   muirotarobaL nad
imonorgA   natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR misaK firayS , satnarbeoS R.H .lJ   551 .oN mK  51.  naharuleK inadaM hauT -
 urabnakeP atok napmaT natamaceK ,manaP  iapmas 9102 iraurbeF nalub irad ieM  
.9102  
 
 .2.3 talA nad nahaB  
 nahaB - eb halada ini naitilenep amales nakanugid gnay nahab  gnacak hin
 sateiraV uajih amiV -1 apalek gnosok nadnat sopmok , ,tiwas   KPN kupup
araitum , abylop g x04naruku( gk 01  hanat ,)mc 05 t lios po   adisitsep C .norcaru  talA -
,lukgnac nial aratna ini naitilenep malad nakanugid gnay tala  ,robmeg  ,gnarap
,naretem,uyak ,urag h reyarpsdna  tala nad aremak,kitilana nagnabmit ,aifar ilat ,
.silut  
 
 .3.3  naitileneP edoteM  
  .)fitalupop lepmas( lepmas nakidajid namanat hurules ini naitilenep malaD
aitilenep malad nakanugid gnay nagnacnaR  halada ini n  kacA nagnacnaR
kopmoleK  R( AK)  non kaf  lairot nay 01 nad naukalrep 4 irad iridret g kopmolek  .
 utas malaD rad iridret naabocrep tinu 4 tapadret aggnihes namanat 1 i 0  .namanat
 SKKT sopmok esatnesreP   nagnidnabrep nakanuggnem ini naitilenep malad
: tukireb iagabes  
K1 SKKT sopmok nairebmep apnaT =  )isadnemoker iauses KPN(  
K2 21 = SKKT sopmok g 0  / gabyloP  )ah/not 01(  
K3 42 = 0  /SKKT sopmok g gabyloP )ah/not 02(  
K4 63 = 0  /SKKT sopmok g gabyloP )ah/not 03(  
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 .4.3 naitileneP naanaskaleP  
3.  .1.4 napaisreP nahaL  
 ,nakanugid mulebeS tupmur irad nakhisrebid uluhad hibelret nahal -
asis nad kames ,natupmur - nakukalid atres uyak asis   ifargopot raga nahal naatarep
sreP.ratad idajnem  nakukalid nahal napai utas  uggnim  .manat mulebes  
 .2.4.3 manaT aideM napaisreP  
 hanat ilebmem utiay nakukalid uluhad hibelret ini manat aidem nahalogneP
lios pot uti haleteS .   maladek nakkusamid hanat ylop ab g  gnabminem arac nagned
s hanat  tarebe 01   rep gk ylop ab g  uti haleteS . ylop ab g nususid  raj nagned ka   mc 04
 nad naukalrep ratna 03  mc  .nagnalu ratna  
.4.3 .3 nairebmeP  sopmoK T tiwaS apaleK gnosoK nadna  
S halete  nahalognep   manat aidem ,iaseles   nakhabmatid naidumek  sopmoK
nakirebid SKKT  iauses  nagned  0( naukalrep g, 21 0g, 42 0 63 ,g 0g .)namanat/  
nairebmeP   sopmok s apalek gnosok nadnat tiwa  nakukalid  nagned  nakrupmacid  
araces  atarem  maladid  lop yba .g  
.4.4.3  )lortnok( KPN nairebmeP  
umureb uajih gnacak namanat taas adaP  TSH 03 r  .nahabmat kupup irebid
 .namanat/g 2,1 sisod nagned araitum KPN utiay irebid gnay kupuP  
.5.4.3  lebaL nairebmeP  
nakukalid lebal nairebmeP   apalek gnosok nadnat sopmok nairebmep haletes
tiwas  mrepmem raga naukalrep ratna nakadebmem hadu  nagnalu nad . 
.6.4.3   namananeP  
 malad manatid uajih gnacak hineB ylop ab g ed 2 namaladek nagn -  mc 3
nabes 1 kay   ilabmek pututid manat gnabul uti haleteS .manat gnabul rep hineb
.hanat nagned  
.7.4.3   namariyneP  
 hisam hanat taas adaP .namanat isidnok nagned nakiausesid namariyneP
 kadit babmel pukuc namariyneP .namariynep nakukalid  lid ini  igap adap nakuka
irah eros nad   iapmas iaseles  .nenap  
.8.4.3   nagnaiyneP  
 nagnaiyneP  launam araces nakukalid amlug nailadnegnep uata  nagned
 amlug tubacnem  maladid tapadret gnay ylop gab   raulid nupuata ylop  .gab  naujuT
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 irad  namanat aratna ria nad arah nagniasrep idajret kadit halada ini nagnaiynep
 nad amah gnani idajnem asib gnay namanat ratikesid adareb gnay amlug nagned
uajih gnacak igab tikaynep  tubesret . 
8.4.3 . P nad amaH nailadnegneP tikayne  
 namanat gnareynem gnay amaH  .gnalaleb nad kipek utiay uajih gnacak
nakukalid tikaynep nad amah nailadnegneP   adisitsep nakanuggnem nagned
norcaruc  .ria retil 1 /lm 2 sisod nagned  
.9.4.3   nenaP  
nenapid uajih gnacak namanaT   TSH 94 rumureb namanat taas adap  nagned
iric -  gnolop : nenap iric  hadum nad gnirek halet raseb naigabes namanat
 .iynubreb nakhacepid alibapa nad ,matih iapmas talkoc anrawreb ,nakhacepid
enaP  nagned nakukalid surah nanenamep nad kitepid arac nagned nakukalid n
em kutnu tapec .nahalid gnolop aynhacep hagecn  i natilenep adaP  nenap in
.ilak 8 kaynabes nakukalid  
 
.5.3  natamagneP retemaraP  
.1.5.3  iggniT T )mc( namana  
 lakgnap irad nakukalid ,naretem nakanuggnem namanat iggnit narukugneP
 2 rumu adap nakukalid namanat iggnit narukugneP .hubmut kitit iapmas gnatab
s TSM  iapma  namanat  lavretni nagned agnubreb  natamagnep 1 .ilakes uggnim  
.2.5.3  gnabaC halmuJ  remirP  )haub(  
mid gnabac halmuj natamagneP 2 rumureb namanat taas adap ialu  TSM
 hurules gnutihgnem nagned gnutihid gnabac halmuJ .agnubreb namanat aggnih
s adap ada gnay remirp gnabac at paite natamagnep uggnim agit amales naman . 
.3.5.3  rumU M  lucnu B )irah( agnu  
 nakukalid agnubreb rumu natamagneP  gnutihgnem arac nagned  irah
 nagned agnub nakraulegnem ialum namanat aparebek  ini natamagneP .anrupmes
 maladid namanat alibapa nakukalid  gabylop  halet  nagned agnub nakraulegnem
.anrupmes  
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.4.5.3  nenaP rumU  )irah(  
 aparebek irah gnutihgnem arac nagned nakukalid nenap rumu natamagneP
.amatrep nenap ialum namanat  iric nupadA -  pais gnay uajih gnacak namanat iric
 utiay nenapid kutnu matih anrawreb gnolop  .gnirek hadus nad  
.5.5.3  T rep gnoloP halmuJ namana  )haub(  
 adap gnutihid gnolop halmuJ  nenap ilak paites  aggnih amatrep nenap ialum
naukalrep paites adap rihkaret nenap  nagnalu nad . 
.6.5.3  namanaT rep gnoloP tareB  )g(  
gnabmitid namanat rep isireb gnolop tareb natamagneP   nenap ialum
 kutnu isireb gnay gnolop tareb gnabminem nagned rihkaret nenap aggnih amatrep
atar tareb gnutihid naidumek namanat paites - .namanat rep atar  
.7.5.3  namanaT rep gnireK ijiB tareB  )g(  
 gnabmitid namanat rep gnirek ijib tareb natamagneP  ilak paites  ,nenap
.gnabmitid mulebes naknigna gnirekid namanat ijib naidumek  
 
.6.3  ataD sisilanA  
   adebreb naukalrep ,avonA ijU nakukalid gnutihid natamagnep lisah ataD
nuD tujnal ijU nakukalid atayn 1 naayacrepek takgnit nagned nac  aumeS .%
 nagned nakukalid nagnutihrep .SAS margorp erawtfos nakanuggnem  
magaR kidiS .1.3 lebaT  
 
rebmuS  
namagareK  
)KS(  
 
tajareD  
sabeB  
)BD(  
 
 halmuJ
tardauK  
)KJ(  
 
 tardauK
hagneT  
)TK(  
 
 
gnutiH .F  
 
lebaT .F  
10.0 50.0  
 
kopmoleK  
naukalreP  
talaG  
 
r-1 
k-1 
(r- ( )1 k- )1  
 
KKJ  
PKJ  
GKJ  
 
KTK  
GTK  
 
GTK/PTK  
 
 latoT  rk-1 TKJ     
 
sumuR - :tukireb iagabes avona malad nagnutihrep sumur  
)KF( iskeroK rotkaF  
 KF =
 
𝑌..2
𝑡𝑟
 
)TKJ(  latoT tardauK halmuJ 2 
= TKJ ∑  Y kji 2 – KF  
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)PKJ( naukalreP tardauK halmuJ  
 = PKJ
 
∑y2 – KF  
    t  
)KKJ( kopmoleK tardauK halmuJ  
 = KKJ ∑ j.y 2 – KF  
t 
)GKJ( talaG tardauK halmuJ  
 GKJ –  PKJ – KKJ  
R = DJU 𝛼 )talag bd ,ρ( √
𝐺𝑇𝐾
𝑛𝑎𝑔𝑛𝑎𝑙𝑈
 
 
:   α atayN ijU faraT  
naukalreP aynkaynaB :   ρ  
)DJU( nacnuD karaj iju lebat irad ialiN :   R  
talag hagnet tardauK : GTK  
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V. PUTUNEP  
 
 
nalupmiseK .1.5  
 nakrasadreB ah anaskalid halet gnay naitilenep lis  naklupmisid tapad nak
 gnosok nadnat sopmok kupup nairebmep awhab  sisod nagned tiwas apalek  063
/g  nakirebmem ah/not 03 uata namanat  iggnit gnilap natakgninep  iggnit padahret
 tareb ,namanatrep gnolop halmuj ,agnub lucnum rumu ,gnabac halmuj ,namanat
 kadit ipatet nakA .namanatrep gnirek ijib tareb nad namanatrep gnolop
 padahret atayn huragnepreb .uajih gnacak namanat nenap rumu  
 
naraS .2.5  
 naitilenep lisah atad nakrasadreB  naknarasid nakanaskalid halet gnay
 kupup nakanuggnem utiay kiabret gnay uajih gnacak iskudorp naktapadnem kutnu
ah/not 03 sisod nagned tiwas apalek gnosok nadnat sopmok  063 uata  namanat/g  
.uajih gnacak namanat kutnu  
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AKATSUP RATFAD  
 
 
 .7002 ,namtA ayaD iduB   nad A  sisilan T  ina K  ,ialede K  gnaca H  nad uaji K  gnaca
P gnajna  tibreneP . A .atrakaygoY .tulosb 001  lah . 
 
 .7102 .uaiR  isnivorP  kitsitatS  tasuP  nadaB nadaB    isnivorP kitsitatS  tasuP
uaiR .uaiR .urabnakeP  .  
 
 .6102 .lanoisaN kitsitatS tasuP nadaB .nagnaP namanaT iskudorP  
 
gnabmaB .C ,  7002  . uajiH gnacaK  (  kinkeT ayaD iduB  inaT ahasU sisilanA nad  .)
.umlI akenA .vC  .gnarameS  02 laH - .12  
 
 .3102 .A ,iwD nad ,.A ,atahdreH ,avonadninuY ,.M ,irtneiB  takgniT huragneP
 tadaP habmiL asluM nad tiwaS gnosoK nadnaT sopmoK nagnatameK
 tamoT namanaT iskudorP padahreT tiwaS apaleK  mucisrepocyL(
 ).lliM mutnelucse adaP  hanaT  lositlU .  .naitileneP naropaL  satisrevinU
.teraM salebeS  atrakaruS . 
 
atratuS .S.E ,.W orokrasomraD   nadnaT sopmoK huragneP .0002 .haysniwrE nad
T nahubmutreP nad hanaT tafiS padahreT tiwaS apaleK gnosoK  .namana
tiwaS apaleK naitileneP lanruJ  , 8 701 : )2( - .221  
 
 .2102 .uaiR isnivorP nanubekreP saniD 5002 nuhaT nanubekreP kitsitatS ukuB -
.0102  .uaiR isnivorP nanubekreP saniD  .lah 06  
 
 .2102 .nagnaP nanahateK nad nainatreP saniD  netapubaK id uajiH gnacaK
.olatnoroG  .olatnoroG  .lah 901  
 
Y ,izuaF .Y., aS .I ,ututs aydiW .E 8002 .onotraH .R nad awabiw ayt  .   tiwaS apaleK
ayaD iduB  narasameP & ahasU sisilanA habmiL & lisaH nataafnameP  .
isiveR isidE .atrakaJ . ayadawS rabeneP . .lah 861  
 
 .1991 .llehctiM .L.R nad ecraeP .B.R ,.P.F ,rendraG namanaT igoloisiF   iduB
ayaD  . .sserP aisenodnI satisrevinU  atrakaJ  
 
 apaleK gnosoK nadnaT sopmoK huragneP .8002 .omotuhaR .S nad .N.E ,gnitniG
 tafiS nahabureP nad tiwaS apaleK namanaT iskudorP padahreT tiwaS
 .hanaT aimiK tiwaS apaleK naitileneP lanruJ , 61 601 :)30( - .331  
 
 .5002 .A .K ,haifanaH rasaD - hanaT umlI rasaD . atrakaJ . .adasreP odnifarG ajaR  
.lah 683  
 
 .9002 .C ,munaH namanaT igolokE .  .sserP aratU aretamuS satisrevinU nadeM . 
 
 .0891 .idajraH imonorgA ratnagneP  .atrakaJ .  .aidemarG .lah 56  
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 .7991 .J ,limaK hineB igolonkeT  . .gnadaP   .ayaR asakgnA .lah 722  
 
itawamusuK ,  .2102.R igoloiB .netalK ,igoloiB ratniP arawreP natnI .  .lah 332  
 
 .tiwaS apaleK irtsudnI habmiL nahalogneP igolonkeT .2002 .H ,otikoeL  lanruJ
nagnukgniL igolonkeT , 3 242 :)3( - .052  
 
 .4991 .P ,aggniL  kujnuteP kupuP naanuggneP . .atrakaJ   .ayadawS rabeneP .lah 131  
 
 .7791 .RA ikuzraM uajiH gnacaK sateiraV nalanegneP .3PL : rogoB .  9 laH - .21  
 
 .1002 .otparpeoS S.H naD .R ,ikuzraM uajiH gnacaK manatreB .  rabeneP
ayadawS  .  .kopeD h 55 la . 
 
 .2002 .S ,inayluM  araC nad kupuP nakupumeP . .atrakaJ  .amataideM .lah 771  
 
( akgnameS namanaT lisaH nad nahubmutreP .3102 .M .S ,alinruM  sullurtiC
siragluv   ).L d  nadnaT sopmoK kupuP sisoD iagabreB nairebmeP nagne
 .tubmaG nahaL iD asluM isakilpA nad tiwaS apaleK gnosoK  .ispirkS
 satlukaF  firayS natluS iregeN malsI satisrevinU .nakanreteP nad nainatreP
.urabnakeP .uaiR misaK  
 
 .7002 .ramansuM isakilpA ,nataubmeP ,tadaP nad riaC : kinagrO kupuP  .  rabeneP
.ayadawS  atrakaJ . 281 laH - .781  
 
  .2102  .M  mikatsuM ayaD iduB  fisnetnI  araceS  uajiH  gnacaK .    uraB  akatsuP
 .sserP   .atrakaygoY  
 
,itayijaN  ajiwalaP .0002 .itranaD ,.irS  . ayaD iduB  ahasU sisilanA nad  T ina  .
.ayadawS rabeneP  atrakaJ . .lah 611  
 
( numitneM namanaT nopseR .2102 .H ,naemadraP suvitas simucuC   padahreT ).L
 .tubmaG hanaT adaP mayA gnadnaK kupuP nad araituM KPN nakupumeP
lanruJ  roiretnA  ,  21   31 :)1( - .02  
 
 .1102 .M ,naemadraP nanubekreP alolegneM sadreC araC   .tiwaS apaleK
.lah 633 .atrakaygoY .idnA tibreneP  
 
 .8002 .SKPP ayaD iduB  tiwaS apaleK  .  .nadeM tiwaS apaleK naitileneP tasuP
.nadeM  .lah 35  
 
 .7002 .itawamanruP .H nad onowruP ayaD iduB   nagnaP namanaT sineJ 8
luggnU . ayadawS rabeneP . atrakaJ . .lah 931  
 
 .itawardnI ,.M .H.Y,.Z ,iqfeR d na   ,eF ,Hp ,uaB ,anraW sisilanA .3102 .nieZ .R
N nad ,nZ -  tiwaS apaleK nadnaT iraD taubiD gnay sopmoK adaP kinagrO
 samiraS imuB .TP fitkA rupmuL rotavitkA nakanuggneM nagneD
 .)samocoC( aisenodnI dnanU aimiK lanruJ , 2 63 :)2( - .34  
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 naD .irmA nashkI .A .R ,ikziR  narupmaC nairebmeP huragneP .7102 .ailuY .E.A
moK  tiwaS apaleK gnosoK nadnaT sop d  kupuP naD relioB ubA nagne
 uajiH gnacaK namanaT lisaH naD nahubmutreP padahreT rofsoF
( sutaidar suloesahP   .).L igolonketorgA lanruJ  , 4 1 : )1( - .41  
 
coR  .irhaysnA .A ,hamih d R na  sopmoK huragneP .9102 .itawgninamusuK .
 gnecE lakoL emsinagroorkiM naturaL nad tiwaS apaleK gnosoK nadnaT
( ialedeK namanaT nahubmutreP padahret kodnoG  xam enicylG  )llireM .L
 .rumiT natnamilaK .gnabmaT acsaP hanaT adap igolonketorgAlanruJ  ,
)2(1 921 : - .531  
 
R  araituM KPN kupuP nairebmeP .3102 .namharrutaF naD .ytawamsoR .T ,.F ,yzo
 namanaT adaP tiwaS apaleK gnosoK nadnaT sopmoK nad 61 :61 :61
( gnureT  anegnolem munaloS  ).L TAR lanruJ  ,  2 822 :)1( - .932  
 
 .2002 ,R .anamkuR ayaD iduB  gnacak - nagnacak  .sunisnaK . .atrakaygoY  .lah 021  
 
 .6102 .S ,imteF .Y,E ,sinrA .N ,artuphaS  gnosoK nadnaT sopmoK nairebmeP
( emamadE ialedeK adaP manaT karaJ nad tiwaS apaleK  xam enicylG  L 
 .)lirreM atrepaF moJ  ,  3 1 : )1( - .21  
 
 .6002 .namsoK .A.E nad ,itawsaraS .R ,D .iniroyteS  sopmoK  kupuP malad
 nagnabmegneP nad naitileneP raseB ialaB .itayaH kupuP nad kinagrO
nainatreP nahaL ayaD rebmuS rogoB .  . .taraB awaJ  11 laH - .04  
 
 malad uajih gnacak nad raseb ebac namanat lisah nad nahubmutreP .7002 ,inebuS
 .iras gnapmut metsis imonorgA niteluB  ,  911 :)2(9 - .521  
 
 padahreT tiwaS apaleK gnosoK nadnaT ihsakoB huragneP .6102 ,oyotramuS
( uajiH gnacaK lisaH naD nahubmutreP sutaidar suloesahP   .).L  satlukaF
gnatniS saupaK satisrevinU nainatreP . laH  1- .7  
 
 .0102 ,okranuS ayaD iduB   metsiS nagneD tiwaS apaleK nubeK nahalogneP nad
.naartimeK  .lah 071 .nataleS atrakaJ .aideM orgA  
 
 .3991 .S.H ,otparpuS hanaT gnacaK manatreB .lah 5 .atrakaJ .ayadawS rabeneP .  
 
  .2002  .R  ,otnatuS  .kinagrO  nainatreP suisinaK . .atrakaygoY  .lah 33  
 
,ayajiW   apaleK gnosoK nadnaT sopmoK nad P kupuP kefE .5102 .S ,silenreY ,E
( hanaT gnacaK iskudorP nad nahubmutreP padahret tiwaS  sihcarA
aeagopyh  L d ).  .gnabmelaP .lositlU hanaT i  lanoisaN ranimeS gnidisorP
.lamitpobuS nahaL  
 
 .nadmaH .S naD .lilaJ .A ,.A ,adifluY  .4102  tapaD tiwaS apaleK soknaT sopmoK
.nainatreP lisaH naktakgnineM   nadaB .uaiR igolonkeT naijakgneP ialaB
inatreP nagnabmegneP nad naitileneP  .nainatreP nairtnemeK .na
nakeP b .lah 2 .ura  
03  
 
 .7002 .M .R ,atinahsuY  kupuP sisoD nad manaT aideM sineJ huragneP  aerU
malaS tibiB nahubmutreP padahret   ahtnaylop aineguE( thgiW .).  .ispirkS  
.rogoB .rogoB nainatreP tutitsnI .arutlukitroH nad imonorgA nemetrapeD  
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 naripmaL 1 amanaT ispirkseD .  sateiraV uajiH gnacaK n V ami -1 
 
uhat sapeliD  n     : 2 inuJ 4  002 8 
rulag edoK     : 751 CMM d- pK -1 
 lasA      : 6991 nuhaT natauB nagnalisreP  
 natnaj auteT    A 3791 CV :  
aniteb auteT    : A 0572 CV  
 lisah ayaD    ,1 : 7 ah/not 6  
ataR - lisah atar    ,1 : 83  ah/not  
litokopih anraW    : uajiH  
 anraW  nuad     uajiH :  
 rumU %05 agnubreb    : h 33 ira  
%08 kasam rumU    : irah 65  
anraW agnub     : gninuK  
 anraW adum gnolop    : uajiH  
 anraW kasam gnolop   iH : mat  
namanat epiT     : tinimreteD  
ijib anraW     :  masuk uajiH  
nietorp radaK     : gnirek sisab %20,82  
kamel radaK     : gnirek  sisab %04,0  
itap radaK     : gnirek sisab %26,76  
tikaynep nanahateK    :  gnupet nubme tikaynep nahaT  
ailumeP     : onepus sugA nad ,omonruP  
sigolotapotiF     : initramuS  
 
:rebmuS sateirav/di.og.nainatrep.gnabtil.ibaktilab//:ptth - uv/luggnu - gnacak - lmth.401/uajih  
8102 rebotkO 02 laggnat adap seskaid . 
 
 
 
 
 
 
23  
 
2 naripmaL  nataigeK rulA nagaB . naitileneP  
 
     
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nahaL napaisreP  
 aideM napaisreP
manaT  
 sopmoK nairebmeP
SKKT  
namananeP  
naarahilemeP  
natamagneP  
33  
 
 naripmaL 3 neM naabocreP nagaB .  kacA nagnacnaR turu kopmoleK  AR( K) 
 
 
 
mc 03  
                                                      kopmoleK  
   X          XI        IIIV        IIV       IV           V         VI          III           II            I  
K11 K31 K42 K25 K28 K4 01  K24 K2 01  K27 K47 
K32 K22 K23 K33 K34 K14 K41 K16 K48 K29 
K21 K13 K35 K17 K19 K39 K38 K46 K36 K18 
K43 K44 K12 K49 K45 K26 K1 01  K3 01  K15 K37 
mc 04  
 
: nagnareteK  
K1 )naukalreP apnaT( lortnoK =  
K2 21 = 0 g SKKT sopmoK  
K3 42 = 0 g SKKT sopmoK  
K4 63 = 0 g SKKT sopmoK  
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 naripmaL 4 kupuP sisoD nagnutihgneP .  
: iuhatekiD  
manaT karaJ    = 04   x mc 3 ,0 = mc 0 4 ,0 x m 3 = m ,0 21  m 
ah 1    m 000.01 =  
isalupoP halmuJ   =
 
01 . 000  𝑚
0, 21  𝑚
  = 38 namanaT 000.  
 
 kupuP nairebmeP sisoD nagnutihreP  =
𝑠𝑖𝑠𝑜𝐷  𝑘𝑢𝑝𝑢𝑝  𝑔𝑘 /ℎ𝑎
𝑖𝑠𝑎𝑙𝑢𝑝𝑜𝑝  𝑛𝑎𝑚𝑎𝑛𝑎𝑡  𝑟𝑒𝑝  ℎ 𝑟𝑎𝑡𝑘𝑒
 
 : naktapadid idaJ  
 kupuP SKKT sopmoK   =
01 . 000
38 . 000
 ,0 = 21  = 0001 x gk 0 21 namanaT/g 0  
 kupuP SKKT sopmoK   =
02 . 000
38 . 000
  = ,0 42  = 0001 x gk 0 42 namanaT/g 0   
 kupuP SKKT sopmoK   =
03 . 000
38 . 000
 ,0 = 63  = 0001 x gk 0 63 namanaT/g 0  
 
: nakanugid gnay kupuP naukalreP  
K1 at( gabylop/g 0 = n )naukalrep ap  
K2  = 21 0 /g gabylop  
K3  = 42 0 /g gabylop  
K4  = 63 0 /g gabylop  
 
iuhatekiD  araitum KPN kupuP isadnemokeR : 
araitum KPN   ah/gk 002 =  )ah/gk 001( narujnA hagneteS  
53  
 
eP r  kupup nairebmep sisod nagnutih  
 
�
sisod  kupup  gk / ah
isalupop  namanat / ratkeh
 
: naktapadid idaJ  
P upu araitum KPN k   =
001
38 . 000
          2100,0 =    0001 x gk �
1,2
1
  = 1,2 namanat/g  
.TSH 03 rumureb uajih gnacak namanat taas nakirebid KPN kupuP  
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5 naripmaL agaR kidiS . m namanaT iggniT  uggniM -1 
    ataR - 55,5             atar                      7,6   6,77                   9,625  
 
KS  BD  KJ  TK  gnutiH F  TF leba    
          50,0  10,0  
KOPMOLEK  9 22,7     08,0  96,0    52,2  41,3  
NAUKALREP  3 21,32     07,7  86,6 **    69,2  06,4  
TALAG  72  21,13     51,1  
   LATOT  93  74,16  
     
KK  69,51  % 
 
 
KF        =
 
𝑌..2
𝑡𝑟
  = 20,9081 = 04/2^962  
 = TKJ  Y∑ kji 2 – KF     = 1,  94,078 – 74,16 = 20,9081  
 = KKJ ∑ j.y 2 – KF    1 = ,  52,618 – 22,7 = 20,9081  
             t 
 = PKJ ∑y2 –  KF   81 = ,  01 / 5,123 – 21,32 = 20,9081  
    t  
GKJ   TKJ = –  KKJ – PKJ   74,16 = –  22,7 – 21,13 = 21,32  
 KTK     08,0 = 9/22,7 =9/KKJ =  
 PTK     07,7 = 3/21,32 = 3/PKJ =  
 GTK     51,1 = 93/21,13 = 93/GKJ =  
 
    P naukalre        
K kopmole  K1 K2 K3 K4 T lato   
1 5 01  8 5,6  5,92  
2 5,6  6 8 7 5,72  
3 6 5,6  8 9 5,92  
4 5 5,6  5,6  7 52  
5 5 5,6  6 8 5,52  
6 5 6 5,6  5,01  82  
7 5,5  5,6  5,6  8 5,62  
8 5,6  6 7 8 5,72  
9 5,5  5,6  7 5,5  5,42  
01  5,5  5,6  5,6  7 5,52  
latoT  5,55  76  07  5,67  962  
73  
 
 .6 naripmaL  iggniT T  namana M uggni -2 
    naukalreP        
opmoleK k 1K  2K  3K  4K  latoT   
1 5,8  11  2,21  01  7,14  
2 7 2,8  31  5,11  7,93  
3 5,6  01  5,01  41  14  
4 6 9 8 5,11  5,43  
5 5,6  01  5,9  3,11  3,73  
6 5,5  9 5,01  5,41  5,93  
7 7 9 5,01  5,11  83  
8 7 9 9 7,21  7,73  
9 9,6  5,8  11  01  4,63  
01  3,6  7 9 11  3,33  
latoT  2,76  7,09  2,301  811  1,973  
   ataR - 6          atar 19,73               8,11                23,01              70,9              27,  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 03,61  18,1  71,1  52,2  41,3  
NAUKALREP  3 37,831  42,64  89,92 **  69,2  06,4  
TALAG  72  46,14  245,1  
   LATOT  93  91 86,6  
     
KK  01,31 % 
 
  = KF
 
𝑌..2
𝑡𝑟
    = 29 ,2953 = 04/2^973  
 = TKJ  Y∑ kji 2 – KF    = 3,  99,887 – 86,691 = 29,2953  
 = KKJ ∑ j.y 2 – KF    = 3,  22,906 – 03,61 = 29,2953  
             t 
 = PKJ ∑y2 –  KF    = 3,  56,137 – 37,83 = 29,2953  
    t  
GKJ   TKJ = –  KKJ – PKJ   86,691 = – 03,61  – 46,14 = 37,831  
 KTK      9/KKJ = 18,1 = 9/03,61 =  
 PTK      3/PKJ = 42,64 = 3/37,831 =  
 GTK     45,1 = 93/64,14 = 93/GKJ =  
 
83  
 
 .7 naripmaL uggniM namanaT iggniT -3 
      P naukalre      
K kopmole  K1 K2 K3 K4 T lato  
1 9,11  2,32  1,12  9,12  1,87  
2 5,21  1,61  3,22  8,12  7,27  
3 5,8  2,71  22  52  7,27  
4 9 4,71  1,21  9,12  4,06  
5 01  5,61  9,71  32  4,76  
6 2,8  91  9,12  1,52  2,47  
7 11  5,91  8,02  12  3,27  
8 8,9  51  8,31  5,42  1,36  
9 01  5,51  9,91  9,91  3,56  
01  1,9  9,21  5,11  5,22  65  
T lato  001  3,271  3,381  6,622  2,286  
   ataR - 22,86              66,22               33,81              32,71                01          atar  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 10,901  11,21  88,1  52,2  41,3  
NAUKALREP  3 54,828  51,672  30,34 **  69,2  06,4  
TALAG  72  72,371  14,6  
   LATOT  93  37,0111  
     
KK  58,41 % 
  
  = KF
 
𝑌..2
𝑡𝑟
    = 2,286  = 04/2^ 29,436.11  
 = TKJ  Y∑ kji 2 – KF    = ,21 66,547  – 29,436.11   = 66,1111  
 = KKJ ∑ j.y 2 –  KF    = 39,34711  – 29,436.11   = 10,901  
             t 
 = PKJ ∑y2 –  KF    = 21 , 83,254  – 29,346.11   = 54,828  
    t  
GKJ  TKJ= – KJ K – KJ P  = 66,1111  – 10,901  – 54,828   = 72,371  
 KTK      = 9/KKJ = 10,901  = 9/ 11,21  
 PTK      = 3/PKJ = 54,828  = 3/ 51,672  
 GTK      = 93/GKJ = 4,4 = 93/72,371 4 
 
93  
 
 naripmaL 8 gnabaC halmuJ magaR kidiS .  uggniM -3 
      naukalreP      
kopmoleK  1K  K2 3K  4K  latoT   
1 4 7 8 8 72  
2 4 6 7 9 62  
3 3 5 8 01  62  
4 3 5 5 01  32  
5 4 5 7 9 52  
6 3 9 9 11  23  
7 4 5 9 9 72  
8 3 5 4 9 12  
9 4 5 8 9 62  
01  3 4 5 01  22  
latoT  53  65  07  49  552  
  ataR - 5,3           atar                 5,52                  4,9                     7                  6,5  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 26,12  04,2  29,1  52,2  41,3  
NAUKALREP  3 70,481  53,16  91,94 **  69,2  06,4  
TALAG  72  76,33  42,1  
   LATOT  93  73,932  
     
KK  15,71 % 
 
  = KF
 
𝑌..2
𝑡𝑟
    = 26,5261 = 04/2^552  
 = TKJ  Y∑ kji 2 – KF    = 5681  – 26,5261   = 73,932  
 = KKJ ∑ j.y 2 –  KF    = 52,7461  – 26,5261   = 26,12  
             t 
 = PKJ ∑y2 –  KF    = 1, 7,908  – 26,5261   = 70,481  
    t  
GKJ  TKJ =  –  KKJ – PKJ   = 73,932  – 26,12  – 70,481   = 76,33  
KTK      = 9/KKJ = 26,12  = 9/ 04,2  
 PTK      = 3/PKJ = 70,481  = 3/ 53,16  
 GTK      = 93/GKJ = 76,33 ,1 = 93/ 24 
04  
 
 naripmaL 9 agnuB lucnuM rumU magaR kidiS .  
      naukalreP      
kopmoleK  1K  K2 3K  4K  latoT   
1 44  13  03  03  531  
2 83  13  03  03  921  
3 83  13  03  03  921  
4 83  03  13  03  921  
5 33  03  13  03  421  
6 93  13  03  13  131  
7 43  03  03  03  421  
8 83  03  43  03  231  
9 43  13  03  03  521  
01  04  33  33  03  631  
latoT  673  803  903  103  4921  
  ataR - 6,73          atar               4,921                1,03                9,03                8,03  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 6,04  15,4  64,1  52,2  41,3  
NAUKALREP  3 3,173  67,321  61,04 **  69,2  06,4  
TALAG  72  2,38  80,3  
   LATOT  93  1,594  
     
KK  24,5 % 
 
  = KF
 
𝑌..2
𝑡𝑟
    = 4921  = 04/2^ 9,06814  
 = TKJ  Y∑ kji 2 – KF    = ,14 5,109  – 9,06814   = 6,04  
 = KKJ ∑ j.y 2 –  KF    52,7461 = – 26,12 = 26,5261  
             t 
 = PKJ ∑y2 –  KF    = 24 , 2,232  – 9,06814   = 3,173  
    t  
 TKJ = GKJ –  KKJ –  PKJ   = 1,594  – 6,04  – 3,173   = 2,38  
KTK      = 9/KKJ = 6,04  = 9/ 15,4  
 PTK      = 3/PKJ = 3,173  = 3/ 67,321  
 GTK      = 93/GKJ =  = 93/2,38 80,3  
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 naripmaL 01  magaR kidiS . nenaP rumU  
      naukalreP      
kopmoleK  1K  2K  3K  4K  latoT   
1 07  15  94  94  912  
2 55  94  94  94  202  
3 16  94  94  94  802  
4 0 94  15  94  941  
5 55  15  94  94  402  
6 16  94  94  15  012  
7 55  94  94  94  202  
8 16  15  55  94  612  
9 55  15  94  94  402  
01  55  55  55  94  412  
latoT  825  405  405  294  8202  
  ataR - 8,25          atar                8,202                2,94              4,05                4,05  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 9,488  23,89  50,1  52,2  41,3  
NAUKALREP  3 4,86  8,22  42,0  nt  69,2  06,4  
TALAG  72  1,7152  22,39  
   LATOT  93  4,0743  
     
KK  40,91 % 
 
 
  = KF
 
𝑌..2
𝑡𝑟
    = 2 820  = 04/2^ 1 6,91820  
 = TKJ  Y∑ kji 2 – KF   1 = 092,60  – 1 6,91820   = 43 7 4,0  
 = KKJ ∑ j.y 2 –  KF    = 1 ,30 5,407  – 1 6,91820   = 9,488  
             t 
 = PKJ ∑y2 –  KF    = 1 888,20  – 1 6,91820   = 4,86  
    t  
 TKJ = GKJ –  KKJ –  PKJ   = 4,0743  – 9,488  – 4,86   = 1,7152  
KTK      = 9/KKJ = 9,488  = 9/ 23,89  
 PTK      = 3/PKJ = 4,86  = 3/ 8,22  
 GTK      = 93/GKJ = 1,7152  = 93/ 22,39  
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 naripmaL 11 ataR magaR kidiS . -  gnoloP halmuJ atar reP  T namana  
      naukalreP      
kopmoleK  1K  2K  3K  4K  latoT   
1 51  65  56  801  442  
2 12  36  67  09  052  
3 4 33  301  48  422  
4 6 66  93  29  302  
5 64  32  67  18  622  
6 01  85  28  021  072  
7 63  45  08  001  072  
8 51  04  34  101  991  
9 81  14  701  07  632  
01  11  83  37  601  822  
latoT  281  274  447  259  2 053  
ataR - atar           2,81                532                2,59              4,47                2,74  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 2331  841  4,0 8 52,2  41,3  
NAUKALREP  3 3,21533  1 77,0711     **62,63  69,2  06,4  
TALAG  72  2,7138  40,803  
   LATOT  93  5,16134  
     
92  KK %78,  
 KK s  isamrofsnart halete √
 
𝑋 � 0.5  = %60,71  
 
  = KF
𝑌..2
𝑡𝑟
    = 0532  = 04/2^ 5,260831  
 = TKJ  Y∑ kji 2 – KF    = 422,181  – 5,260831   = 5,16134  
 = KKJ ∑ j.y 2 –  KF    = 5,493,931  – 5,60831   = 2331  
             t 
 = PKJ ∑y2 –  KF    = 8,475,171  – 5,260831   = 3,21533  
    t  
 TKJ = GKJ –  KKJ –  PKJ   = 5,16134  – 2331  – 3,21533   = 2,7138  
KTK      = 9/KKJ = 2331  = 9/ 841  
 PTK      = 3/PKJ = 3,21533  = 3/ 77,07111  
 GTK      = 93/GKJ = 2,7138  = 93/ 40,803  
 
34  
 
1 naripmaL 2 aR magaR kidiS . at - namanatreP gnoloP tareB atar  
      naukalreP      
kopmoleK  1K  2K  3K  4K  latoT   
1 24,8  90,14  87,14  89,27  72,461  
2 96,61  13,24  42,84  3,26  45,961  
3 37,2  81,81  8,86  71,65  88,541  
4 16,2  49,24  24,72  48,95  18,231  
5 49,92  15,31  92,65  66,94  4,941  
6 21,6  95,63  91,74  84,78  83,771  
7 80,32  65,63  25,85  34,66  95,481  
8 45,9  93,82  66,32  84,46  70,621  
9 84,31  61,92  35,86  76,04  48,151  
01  89,6  55,32  66,34  49,27  31,741  
latoT  95,911  82,213  90,484  59,236  19,8451  
  ataR - 98,451              92,36            04,84              22,13             59,11        atar  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 63,797  95,88  25,0  52,2  41,3  
NAUKALREP  3 98,00741  92,0094  ** 11,92  69,2  06,4  
TALAG  72  65,4454  13,861     
LATOT  93  28,24002   
    
KK  05,33 % 
   isamrofsnart haletes KK √
 
𝑋 � 0.5 = %86,81  
  = KF
𝑌..2
𝑡𝑟
   = 19,8451  = 04/2^ 50,87995  
 = TKJ  Y∑ kji 2 – KF    = ,08 78,020  – 0,87995 5  = 28,24002  
 = KKJ ∑ j.y 2 –  KF    = ,06 52,7814577  – 50,87995   = 463,797  
             t 
 = PKJ ∑y2 –  KF    = ,47 39,876  – 50,97995   = 98,00741  
    t  
 TKJ = GKJ –  KKJ –  PKJ   = 28,24002  – 463,797  – 98,00741   = 65,4454  
KTK      = 9/KKJ = 463,797  = 9/ 95,88  
 PTK      = 3/PKJ = 98,00741  = 3/ 92,0094  
 GTK      = 93/GKJ = 65,4454  = 93/ 13,861  
44  
 
1 naripmaL 3  magaR kidiS . ataR -  gnireK ijiB tareB atar namanatreP  
      naukalreP      
kopmoleK  1K  2K  3K  4K  latoT   
1 40,06  17,03  57,03  60,25  65,911  
2 93,21  97,03  19,43  43,54  34,321  
3 71,2  30,31  68,05  68,24  29,801  
4 49,1  45,13  84,02  12,44  71,89  
5 91,22  7,9  27,14  68,53  74,901  
6 77,3  21,62  45,33  16,46  40,821  
7 63,71  2,52  54,14  55,74  65,131  
8 50,7  14,12  48,71  24,74  27,39  
9 61,9  27,12  81,05  15,92  75,011  
01  6,5  94,61  9,23  52,35  42,801  
latoT  76.78  17,622  36,453  76,264  86,1311  
  ataR - 61,311              62,64            64,53              76,22              67,8         atar  
 
KS  BD  KJ  TK  gnutiH F  F T leba  
 
     
50,0  10,0  
KOPMOLEK  9 88,243  90,83  04,0  52,2  41,3  
NAUKALREP  3 54,3787  84,4262  **91,82  69,2  06,4  
TALAG  72  73,3152  80,39     
LATOT  93  17,92701  
     
KK  01,43 % 
 isamrofsnart haletes KK √
 
𝑋 � 0.5 %49,81 =  
 
  = KF
𝑌..2
𝑡𝑟
   = 86,1311  = 04/2^ 94,71023  
 = TKJ  Y∑ kji 2 – KF    = 81,2551364  – 94,71023   = 17,92701  
 = KKJ ∑ j.y 2 –  KF    = 72,73063.23  – 94,71023   = 88,243  
             t 
 = PKJ ∑y2 –  KF    = 88149,098.93  – 94,71023   = 54,3787  
    t  
 TKJ = GKJ –  KKJ –  PKJ   = 17,92701  – 88,243  – 54,3787   = 73,3152  
KTK      = 9/KKJ = 88,243  = 9/ 90,83  
 PTK      = 3/PKJ = 54,3787  = 3/ 84,4262  
 GTK      = 93/GKJ = 73,3152  = 93/ 80,39  
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1 naripmaL 4 ratkeH ek isrevnoK nagnutihreP .  )gnireK ijiB tareB (  
sumuR =
 
  lisaH  iskudorp  rep  gebilop   �  
sauL  rep  ratkeH
karaJ  manaT
 
 : naktapadid idaJ  
K1 =   )isadnemoker iauses KPN( g 67,8 ×
01 . 000  m
0, 21  m
 
       8 = ,  g 67 × 38 , 333  
       037 = , g 000  
                                                   gk 037 =  
                                                   0 = , not 37  
K  2     )namanat/SKKT g 021(      = 76,22  g×
01 . 000  m
0, 21  m
 
       22 = , 76   g × 38 , 333  
        = 1, 988 , 951  g 
                                                   1 = , 988  gk  
                                                   1 = , 88  not  
K  3 ×  g 64,53 =         )namanat/SKKT g 042(
01 . 000  m
0, 21  m
 
        = 53 ,  64 38 × g , 333  
        = 2, 459 , 889  g 
                                                    = 2,9 45  gk  
                                                    = 2, 59  not  
K  4 ×  g 62,64 =         )namanat/SKKT g 063(
01 . 000  m
0, 21  m
 
       64 = , 38 × g 62 , 333  
64  
 
       3 = , 458 , g 489  
                                                   3 = , gk 458  
                                                   3 = , not 58  
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1 naripmaL 5  . naitileneP isatnemukoD  
  
 .1 rabmaG K  gnaca H aji V u ami -1  .2 rabmaG  sopmoK kupuP SKKT  
  
 rabmaG 3  . manaT aideM napaisreP   rabmaG 4  . SKKT narupmacneP  
  
 rabmaG 5  . namananeP   rabmaG 6  . natorpmeyneP  
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 rabmaG 7  . araituM KPN kupuP   rabmaG 8  . nakupumeP  
  
 rabmaG 9  . nanenameP   rabmaG 01  . gnoloP nagnabmineP  
  
 rabmaG 11  . gnireK ijiB nagnabmineP  1 rabmaG 2  . uajiH gnacaK ijiB  
 
